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DETAILED ACTION 
Information Disclosure Statement 

1. The information disclosure statement (IDS) submitted on October 7,2003 is in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4), the motivation 
being because reference character "1" has been used to designate both magnetic recording 
medium and magnetic recording area. Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The replacement sheet(s) 
should be labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to 
obstruct any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

3. The abstract of the disclosure is objected to, the motivation being because the abstract 
should not exceed the range of 50-150 words.. Correction is required. See MPEP § 608.01(b). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

5. Claims 1, 4, 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima 
et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl). 

As to Claim 1, Nakajima et al. discloses a magnetic recording medium (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (coL3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic layer has bumps on a surface 
thereof, and density of the bumps is not less than 400 bumps/square microns. 

However, Tanaka et al. discloses magnetic layer has bumps on a surface thereof (col. 5, 
line 64), and density of the bumps is not less than 400 bumps/square microns (col.4, lines 57-58). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protrusion density in the range as taught by Tanaka et al, the motivation being 
because as Tanaka et al. discloses, when the area ratio of the protrusions is smaller than 0.1% the 
region of the protrusions is easily abraded and the sliding durability deteriorates and floating 
stability may be lost. On the other hand, if the area ratio of the protrusions is larger than 80%, 
the effect to reduce the frictional force between the magnetic head and the magnetic disk 
decreases (col.9, lines 36-44 of Tanaka et al). 
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As to Claim 4, Nakajima et al. further discloses a magnetic compensation temperature 
thereof is not less than 25 Celsius (col. 3, lines 37-39). 

As to Claim 5, Nakajima et al. further discloses a magnetic recording medium wherein 
the magnetic layer is to magnetically record the information by receiving heat and a magnetic 
field that are applied (col.4, lines 59-61, 65-68). 

6. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima 
et al. (US 5,656,385) in view Tanaka et al (US 6,303,205 Bl), further in view of Ikeda et al. (JP 
5-282648). 

As to Claim 2, Nakajima et al. and Tanaka et al. discloses the magnetic recording 
medium as set forth in base claim 1, but fail to particularly disclose a recording medium an 
underlayer is provided, made of nonmagnetic metal element, between the substrate and the 
magnetic layer. 

However, Ikeda et al. discloses a recording medium an underlayer is provided, made of 
nonmagnetic metal element, between the substrate and the magnetic layer (abstract, lines 6-8). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to use the 
structure as taught by Ikeda et al., the motivation being because providing an underlayer with 
bumps on the surface between the magnetic layer and the surface would provide the magnetic 
recording medium of Nakajima et al. and Tanaka et al. from being absorbed by the magnetic 
head. 

As to Claim 3, Ikeda et al. further discloses the nonmagnetic metal element is aluminum 
(abstract, lines 9-10). 
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7. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima et al. 
(US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Ikeda et al. (JP 5- 
282648), further in view of Song et al (US 6,472,049). 

The combination of Nakajima et al, Tanaka et al. and Ikeda et al. disclosed the magnetic 
recording medium as set forth in claim 2, but fail to particularly disclose a surface thereof, and a 
compound made of (i) an element constituting the amorphous magnetic material and (ii) the 
nonmagnetic metal element is formed between the magnetic layer and the underlayer. 

However, Song et al. discloses a compound constituting an element of amorphous 
magnetic material and nonmagnetic metal (col.4, line 10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention, to use a compound as taught by Song et al, the motivation being because such 
compound would provide the magnetic recording medium of Nakajima et al., Tanaka et al. and 
Ikeda et al with the enhanced capability of increasing the coercivity of the magnetic recording 
medium to obtain higher density (col.4, lines 1-1 1 of Song et al.). 

8. Claims 7, 10, and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl). 

As to Claim 7, Nakajima et al. discloses a magnetic recording medium (col. 3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly disclose the magnetic layer has bumps on a surface 
thereof, and height of the bumps is not less than 2% with respect to an average layer thickness of 
the magnetic layer. 
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However, Tanaka et al. discloses such on (col. 15, line 4 and col. 16, lines 6-7). Therefore, 
it would have been obvious to one of ordinary skill in the art at the time of the invention to use 
the parameters as taught by Tanaka et al., the motivation being because it would provide the 
magnetic recording medium of Nakajima with the enhanced capability of obtaining good floating 
stability of the head, as well as good sliding durability performance (col.20, lines 51-55 of 
Tanaka et al.). 

As to Claim 10, Nakajima et al. further discloses a magnetic compensation temperature 
thereof is not less than 25 Celcius (col.3, lines 37-39). 

As to Claim 11, Nakajima et al. further discloses a magnetic recording medium wherein 
the magnetic layer is to magnetically record the information by receiving heat and a magnetic 
field that are applied (col.4, lines 59-61, 65-68). 

9. Claims 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima 
et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Ikeda et al. (JP 
5-282648). 

As to Claim 8, Nakajima et al. and Tanaka et al discloses the magnetic recording 
medium as set forth in base claim 7, but fail to particularly disclose a recording medium an 
underlayer is provided, made of nonmagnetic metal element, between the substrate and the 
magnetic layer. 

However, Ikeda et al. discloses a recording medium an underlayer is provided, made of 
nonmagnetic metal element, between the substrate and the magnetic layer (abstract, lines 6-8). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to use the 
structure as taught by Ikeda et al., the motivation being because providing an underlayer with 
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bumps on the surface between the magnetic layer and the surface would provide the magnetic 
recording medium of Nakajima et al. and Tanaka et al. from being absorbed by the magnetic 
head. 

As to Claim 9, Ikeda et al. further discloses the nonmagnetic metal element is aluminum 
(abstract, lines 9-10). 

10. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima et al. 
(US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Ikeda et al. (JP 5- 
282648), further in view of Song et al. (US 6,472,049). 

The combination of Nakajima et al., Tanaka et al. and Ikeda et al. disclosed the magnetic 
recording medium as set forth in claim 8, but fail to particularly disclose a surface thereof, and a 
compound made of (i) an element constituting the amorphous magnetic material and (ii) the 
nonmagnetic metal element is formed between the magnetic layer and the underlayer. 

However, Song et al. discloses a compound constituting an element of amorphous 
magnetic material and nonmagnetic metal (col.4, line 10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention, to use a compound as taught by Song et al, the motivation being because such 
compound would provide the magnetic recording medium of Nakajima et al., Tanaka et al. and 
Ikeda et al with the enhanced capability of increasing the coercivity of the magnetic recording 
medium to obtain higher density (col.4, lines 1-1 1 of Song et al.). 

11. Claims 13, 16, and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl). 
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As to Claim 13, Nakajima et al. discloses a magnetic recording medium (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic recording medium has bumps 
on a side of the magnetic layer, and density of the bumps is not less than 400 bumps/square 
microns. 

However, Tanaka et al. discloses a magnetic recording medium wherein the magnetic 
layer has bumps on a surface (col. 5, line 64), and density of the bumps is not less than 400 
bumps/square microns (col.4, lines 57-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protrusion density in the range as taught by Tanaka et al. the motivation being 
because as Tanaka et al. discloses, when the area ratio of the protrusions is smaller than 0.1% the 
region of the protrusions is easily abraded and the sliding durability deteriorates and floating 
stability may be lost. On the other hand, if the area ratio of the protrusions is larger than 80%, 
the effect to reduce the fractional force between the magnetic head and the magnetic disk 
decreases (col.9, lines 36-44 of Tanaka et al.) 

As to Claim 16, Nakajima et al. further discloses a magnetic compensation temperature 
thereof is not less than 25 degrees Celsius (col.3, lines 37-39). 

As to Claim 17, Nakajima et al. further discloses a magnetic recording medium wherein 
the magnetic layer is to magnetically record the information by receiving heat and a magnetic 
field that are applied (col.4, lines 59-61, 65-68). 
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12. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Ikeda 
et al. (JP 5-282648). 

As to Claim 14, Nakajima et al. and Tanaka et al. discloses the magnetic recording 
medium as set forth in base claim 13, but fail to particularly disclose a recording medium an 
underlayer is provided, made of nonmagnetic metal element, between the substrate and the 
magnetic layer. 

However, Ikeda et al. discloses a recording medium an underlayer is provided, made of 
nonmagnetic metal element, between the substrate and the magnetic layer (abstract, lines 6-8). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to use the 
structure as taught by Ikeda et al., the motivation being because providing an underlayer with 
bumps on the surface between the magnetic layer and the surface would provide the magnetic 
recording medium of Nakajima et al. and Tanaka et al. from being absorbed by the magnetic 
head. 

As to Claim 15, Ikeda et al. further discloses the nonmagnetic metal element is aluminum 
(abstract, lines 9-10). 

13. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Applicant's 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Ikeda 
et al. (JP 5-282648), further in view of Song et al. (US 6,472,049). 

The combination of Nakajima et al., Tanaka et al. and Ikeda et al. disclosed the magnetic 
recording medium as set forth in claim 14, but fail to particularly disclose a surface thereof, and 
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a compound made of (i) an element constituting the amorphous magnetic material and (ii) the 
nonmagnetic metal element is formed between the magnetic layer and the underlayer. 

However, Song et al. discloses a compound constituting an element of amorphous 
magnetic material and nonmagnetic metal (col.4, line 10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention, to use a compound as taught by Song et al., the motivation being because such 
compound would provide the magnetic recording medium of Nakajima et al., Tanaka et al. and 
Ikeda et al with the enhanced capability of increasing the coercivity of the magnetic recording 
medium to obtain higher density (col.4, lines 1-1 1 of Song et al.). 

14. Claims 19, 22, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl). 

As to Claim 19, Nakajima et al. discloses a magnetic recording medium (col. 3, line 4), 
comprising: a substrate (col. 3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly disclose the magnetic recording medium has bumps 
on a side of the magnetic layer has bumps on a surface thereof, and height of the bumps is not 
less than 2% with respect to an average layer thickness of the magnetic layer. 

However, Tanaka et al. discloses such (col. 15, line 4 and col. 16, lines 6-7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use the parameters as taught by Tanaka et al. the motivation being because it would 
provide the magnetic recording medium of Nakajima with the enhanced capability of obtaining 
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good floating stability of the head, as well as good sliding durability performance (col.20, lines 
51-55 ofTanakaet al). 

As to Claim 22, Nakajima et al. further discloses a magnetic compensation temperature 
thereof is not less than 25 Celsius (col.3, lines 37-39). 

As to Claim 23, Nakajima et al. further discloses a magnetic recording medium wherein 
the magnetic layer is to magnetically record the information by receiving heat and a magnetic 
field that are applied (col.4, lines 59-61, 65-68). 

15. Claims 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Ikeda 
et al. (JP 5-282648). 

As to Claim 20, Nakajima et al. and Tanaka et al. discloses the magnetic recording 
medium as set forth in base claim 7, but fail to particularly disclose a recording medium an 
underlayer is provided, made of nonmagnetic metal element, between the substrate and the 
magnetic layer. 

However, Ikeda et al. discloses bumps formed by providing an underlayer and a 
recording medium an underlayer is provided, made of nonmagnetic metal element, between the 
substrate and the magnetic layer (abstract, lines 6-8). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
to use the structure as taught by Ikeda et al., the motivation being because providing an 
underlayer with bumps on the surface between the magnetic layer and the surface would provide 
the magnetic recording medium of Nakajima et al. and Tanaka et al. from being absorbed by the 
magnetic head. 
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As to Claim 21, Ikeda et al. further discloses the nonmagnetic metal element is aluminum 
(abstract, lines 9-10). 

16. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima et al. 
(US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Ikeda et al. (JP 5- 
282648), further in view of Song et al. (US 6,472,049). 

The combination of Nakajima et al., Tanaka et al. and Ikeda et al. disclosed the magnetic 
recording medium as set forth in claim 20, a compound made of (i) an element constituting the 
amorphous magnetic material and (ii) the nonmagnetic metal element is formed between the 
magnetic layer and the underlayer. 

However, Song et al. discloses a compound constituting an element of amorphous 
magnetic material and nonmagnetic metal (col.4, line 10). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention, to use a compound as taught by Song et al., the motivation being because such 
compound would provide the magnetic recording medium of Nakajima et al., Tanaka et al. and 
Ikeda et al with the enhanced capability of increasing the coercivity of the magnetic recording 
medium to obtain higher density (col.4, lines 1-1 1 of Song et al.). 

17. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of 
Nishikawa et al. (US 2002/0081461 Al). 

As to Claim 25, Nakajima et al. discloses a magnetic recording medium (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 
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Nakajima et al. fails to particularly point out the magnetic layer has bumps on a surface 
thereof, and density of the bumps is not less than 400 bumps/square microns. 

However, Tanaka et al. discloses magnetic layer has bumps on a surface thereof (col. 5, 
line 64), and density of the bumps is not less than 400 bumps/square microns (col.4, lines 57-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protrusion density in the range as taught by Tanaka et al. the motivation being 
because as Tanaka et al. discloses, when the area ratio of the protrusions is smaller than 0.1% the 
region of the protrusions is easily abraded and the sliding durability deteriorates and floating 
stability may be lost. On the other hand, if the area ratio of the protrusions is larger than 80%, 
the effect to reduce the frictional force between the magnetic head and the magnetic disk 
decreases (col.9, lines 36-44 of Tanaka et al.) 

Nakajima et al. also fails to particularly disclose a magnetic field application means for 
applying a magnetic field, which determines a magnetization direction to the magnetic layer, of 
the magnetic layer. 

However, Nishikawa et al. discloses such on (page 4, ^0064 & 1f0l87, lines 14-17). It 
would have been obvious to use a magnetic field application means as taught by Nishikawa et al. 
the motivation being because it would provide the magnetic recording medium of Nakajima et al. 
with the enhanced capability of magnetizing regions in different directions (desired direction), 
thus tracking operation can be performed based on the difference in directions of the magnetized 
regions (page 15, 1(0194 of Nishikawa et al.). 

As to Claim 26, Nishikawa further discloses heating means for locally heating the 
magnetic layer (page 14, ^|0183, line 4-5), wherein the magnetic field application means applies 
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the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, ^0064 & 
1f0 187, lines 14-17). 

18. Claims 27 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of 
Nishikawa et al. (US 2002/0081461 Al). 

As to Claim 27, Nakajima et al. discloses a magnetic recording medium (col. 3, line 4), 
comprising: a substrate (col. 3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col. 3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic layer has bumps on a surface 
thereof, and density of the bumps is not less than 400 bumps/square microns and to particularly 
disclose the magnetic layer has bumps on a surface thereof, and height of the bumps is not less 
than 2% with respect to an average layer thickness of the magnetic layer. 

However, Tanaka et al. discloses magnetic layer has bumps on a surface thereof (col. 5, 
line 64), and density of the bumps is not less than 400 bumps/square microns (col.4, lines 57-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protrusion density in the range as taught by Tanaka et al. the motivation being 
because as Tanaka et al. discloses, when the area ratio of the protrusions is smaller than 0.1% the 
region of the protrusions is easily abraded and the sliding durability deteriorates and floating 
stability may be lost. On the other hand, if the area ratio of the protrusions is larger than 80%, 
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the effect to reduce the frictional force between the magnetic head and the magnetic disk 
decreases (col.9, lines 36-44 of Tanaka et al.) 

Tanaka et al further discloses the magnetic layer has bumps on a surface thereof, and 
height of the bumps is not less than 2% with respect to an average layer thickness of the 
magnetic layer (coL15, line 4 and col. 16, lines 6-7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use the parameters as taught by Tanaka et al. the motivation being because it would 
provide the magnetic recording medium of Nakajima with the enhanced capability of obtaining 
good floating stability of the head, as well as good sliding durability performance (col.20, lines 
51-55 of Tanaka et al.). 

Nakajima et al. also fails to explicitly disclose a magnetic field application means for 
applying a magnetic field, which determines a magnetization direction to the magnetic layer, of 
the magnetic layer. 

However, Nishikawa et al. discloses such on (page 4, TJ0064 & 1(0187, lines 14-17). It 
would have been obvious to use a magnetic field application means as taught by Nishikawa et al. 
the motivation being because it would provide the magnetic recording medium of Nakajima et al. 
with the enhanced capability of magnetizing regions in different directions (desired direction), 
thus tracking operation can be performed based on the difference in directions of the magnetized 
regions (page 15, 1|0194 of Nishikawa et al.). 

As to Claim 28, Nishikawa further discloses heating means for locally heating the 
magnetic layer (page 14, ^[0183, line 4-5), wherein the magnetic field application means applies 
the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
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least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, 1f0064 & 
10187, lines 14-17). 

19. Claim 29 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of 
Nishikawa et al. 

As to Claim 29, Nakajima et al. discloses a magnetic recording medium (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic recording medium has bumps 
on a side of the magnetic layer, and density of the bumps is not less than 400 bumps/square 
microns. 

However, Tanaka et al. discloses magnetic recording medium has bumps on a side of the 
magnetic layer (col.5, line 64), and density of the bumps is not less than 400 bumps/square 
microns (col.4, lines 57-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protrusion density in the range as taught by Tanaka et al. the motivation being 
because as Tanaka et al. discloses, when the area ratio of the protrusions is smaller than 0.1% the 
region of the protrusions is easily abraded and the sliding durability deteriorates and floating 
stability may be lost. On the other hand, if the area ratio of the protrusions is larger than 80%, 
the effect to reduce the frictional force between the magnetic head and the magnetic disk 
decreases (col. 9, lines 36-44 of Tanaka et al.) 
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Nakajima et al. also fails to particularly disclose a magnetic field application means for 
applying a magnetic field, which determines a magnetization direction to the magnetic layer, of 
the magnetic layer. However, Nishikawa et al. discloses such (page 4, ^[0064 & Tf0187, lines 14- 
17). 

It would have been obvious to use a magnetic field application means as taught by 
Nishikawa et al. the motivation being because it would provide the magnetic recording medium 
of Nakajima et al. with the enhanced capability of magnetizing regions in different directions 
(desired direction), thus tracking operation can be performed based on the difference in 
directions of the magnetized regions (page 15, 1f0194 of Nishikawa et al). 

As to Claim 30, Nishikawa further discloses heating means for locally heating the 
magnetic layer (page 14, f0183, line 4-5), wherein the magnetic field application means applies 
the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, Tf0064 & 
f)187, lines 14-17). 

20. Claims 31,32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima et 
al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of Nishikawa et al. 
(US 2002/0081461 Al). 

As to Claim 31, Nakajima et al. discloses a magnetic recording medium (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 
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Nakajima et al. fails to particularly point out the magnetic layer has bumps on a surface 
thereof, and height of the bumps is not less than 2% with respect to an average layer thickness of 
the magnetic layer. 

Tanaka et al. further discloses the magnetic layer has bumps on a surface thereof, and 
height of the bumps is not less than 2% with respect to an average layer thickness of the 
magnetic layer (col. 15, line 4 and col. 16, lines 6-7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use the parameters as taught by Tanaka et al. the motivation being because it would 
provide the magnetic recording medium of Nakajima with the enhanced capability of obtaining 
good floating stability of the head, as well as good sliding durability performance (col.20, lines 
51-55 of Tanaka et al.). 

Nakajima et al. also fails to explicitly disclose a magnetic field application means for 
applying a magnetic field, which determines a magnetization direction to the magnetic layer, of 
the magnetic layer. However, Nishikawa et al. discloses such on (page 4, ^[0064 & 1J0187, lines 
14-17). 

It would have been obvious to use a magnetic field application means as taught by 
Nishikawa et al. the motivation being because it would provide the magnetic recording medium 
of Nakajima et al. with the enhanced capability of magnetizing regions in different directions 
(desired direction), thus tracking operation can be performed based on the difference in 
directions of the magnetized regions (page 15, Tf0194 of Nishikawa et al.). 

As to Claim 32, Nishikawa further discloses heating means for locally heating the 
magnetic layer (page 14, f0183, line 4-5), wherein the magnetic field application means applies 
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the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, K0064 & 
1J0187, lines 14-17). 

21. Claims 33 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of 
Nishikawa et al. 

As to Claim 33, Nakajima et al. discloses a magnetic recording device (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic recording medium has bumps 
on a side of the magnetic layer, and density of the bumps is not less than 400 bumps/square 
microns. 

However, Tanaka et al. discloses magnetic recording medium has bumps on a side of the 
magnetic layer (col.5, line 64), and density of the bumps is not less than 400 bumps/square 
microns (col.4, lines 57-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protrusion density in the range as taught by Tanaka et al. the motivation being 
because as Tanaka et al. discloses, when the area ratio of the protrusions is smaller than 0.1% the 
region of the protrusions is easily abraded and the sliding durability deteriorates and floating 
stability may be lost. On the other hand, if the area ratio of the protrusions is larger than 80%, 
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the effect to reduce the factional force between the magnetic head and the magnetic disk 
decreases (col.9, lines 36-44 of Tanaka et al.) 

Nakajima et al. also fails to particularly disclose a magnetic field generator for applying a 
magnetic field, which determines a magnetization direction to the magnetic layer, of the 
magnetic layer. However, Nishikawa et al. discloses such on (page 4, 1f0064 & ^[01 87, lines 14- 
17). 

It would have been obvious to use a magnetic field application means as taught by 
Nishikawa et al. the motivation being because it would provide the magnetic recording medium 
of Nakajima et al. with the enhanced capability of magnetizing regions in different directions 
(desired direction), thus tracking operation can be performed based on the difference in 
directions of the magnetized regions (page 15, ^0194 of Nishikawa et al). 

As to Claim 34, Nishikawa et al. further discloses heating means for locally heating the 
magnetic layer (page 14, f0183, line 4-5), wherein the magnetic field application means applies 
the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, |0064 & 
10187, lines 14-17). 

22. Claims 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of 
Nishikawa et al. (US 2002/0081461 Al). 



Application/ Control Number: 10/ 679,696 Page 21 

Art Unit: 2651 

As to Claim 35, Nakajima et al. discloses a magnetic recording medium (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic layer has bumps on a surface 
thereof, and height of the bumps is not less than 2% with respect to an average layer thickness of 
the magnetic layer. 

Tanaka et al. further discloses the magnetic layer has bumps on a surface thereof, and 
height of the bumps is not less than 2% with respect to an average layer thickness of the 
magnetic layer (col. 15, line 4 and col. 16, lines 6-7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use the parameters as taught by Tanaka et al. the motivation being because it would 
provide the magnetic recording medium of Nakajima with the enhanced capability of obtaining 
good floating stability of the head, as well as good sliding durability performance (col.20, lines 
51-55 of Tanaka et al.). 

Nakajima et al. also fails to explicitly disclose a magnetic field application means for 
applying a magnetic field, which determines a magnetization direction to the magnetic layer, of 
the magnetic layer. However, Nishikawa et al. discloses such on (page 4, f0064 & ^[0187, lines 
14-17). 

It would have been obvious to use a magnetic field application means as taught by 
Nishikawa et al the motivation being because it would provide the magnetic recording medium 
of Nakajima et al. with the enhanced capability of magnetizing regions in different directions 
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(desired direction), thus tracking operation can be performed based on the difference in 
directions of the magnetized regions (page 15, 1|0194 of Nishikawa et al.). 

As to Claim 36, Nishikawa further discloses heating means for locally heating the 
magnetic layer (page 14, 1J0183, line 4-5), wherein the magnetic field application means applies 
the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, ^0064 & 
10187, lines 14-17). 

23. Claims 37 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of 
Nishikawa et al. 

As to Claim 37, Nakajima et al. discloses a magnetic recording device (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic recording medium has bumps 
on a side of the magnetic layer, and density of the bumps is not less than 400 bumps/square 
microns. 

However, Tanaka et al. discloses magnetic recording medium has bumps on a side of the 
magnetic layer (col. 5, line 64), and density of the bumps is not less than 400 bumps/square 
microns (col.4, lines 57-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protrusion density in the range as taught by Tanaka et al. the motivation being 
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because as Tanaka et al. discloses, when the area ratio of the protrusions is smaller than 0.1% the 
region of the protrusions is easily abraded and the sliding durability deteriorates and floating 
stability may be lost. On the other hand, if the area ratio of the protrusions is larger than 80%, 
the effect to reduce the frictional force between the magnetic head and the magnetic disk 
decreases (col.9, lines 36-44 of Tanaka et al.) 

Nakajima et al. also fails to particularly disclose a magnetic field generator for applying a 
magnetic field, which determines a magnetization direction to the magnetic layer, of the 
magnetic layer. However, Nishikawa et al. discloses such (page 4, 1(0064 & 1J0187, lines 14-17). 

It would have been obvious to use a magnetic field application means as taught by 
Nishikawa et al. the motivation being because it would provide the magnetic recording medium 
of Nakajima et al. with the enhanced capability of magnetizing regions in different directions 
(desired direction), thus tracking operation can be performed based on the difference in 
directions of the magnetized regions (page 15, 1f0194 of Nishikawa et al.). 

As to Claim 38, Nishikawa et al. further discloses heating means for locally heating the 
magnetic layer (page 14, 1J0183, line 4-5), wherein the magnetic field application means applies 
the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, 1f0064 & 
t0187, lines 14-17). 

24. Claims 39 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakajima et al. (US 5,656,385) in view Tanaka et al. (US 6,303,205 Bl), further in view of 
Nishikawa et al. (US 2002/0081461 Al). 
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As to Claim 39, Nakajima et al. discloses a magnetic recording medium (col.3, line 4), 
comprising: a substrate (col.3, line 5); and a magnetic layer made of amorphous magnetic 
material, for magnetically recording information (col.3, lines 10-14). 

Nakajima et al. fails to particularly point out the magnetic layer has bumps on a surface 
thereof, and height of the bumps is not less than 2% with respect to an average layer thickness of 
the magnetic layer. 

Tanaka et al. further discloses the magnetic layer has bumps on a surface thereof, and 
height of the bumps is not less than 2% with respect to an average layer thickness of the 
magnetic layer (col. 15, line 4 and col. 16, lines 6-7). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of 
invention to use the parameters as taught by Tanaka et al., the motivation being because it would 
provide the magnetic recording medium of Nakajima with the enhanced capability of obtaining 
good floating stability of the head, as well as good sliding durability performance (col.20, lines 
51-55 of Tanaka et al.). 

Nakajima et al. also fails to explicitly disclose a magnetic field generator for applying a 
magnetic field, which determines a magnetization direction to the magnetic layer, of the 
magnetic layer. However, Nishikawa et al. discloses such (page 4, ^[0064 & 1[0187, lines 14-17). 

It would have been obvious to use a magnetic field application means as taught by 
Nishikawa et al., the motivation being because it would provide the magnetic recording medium 
of Nakajima et al. with the enhanced capability of magnetizing regions in different directions 
(desired direction), thus tracking operation can be performed based on the difference in 
directions of the magnetized regions (page 15, Tf0194 of Nishikawa et al.). 
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As to Claim 40, Nishikawa further discloses heating means for locally heating the 
magnetic layer (page 14, f)183, line 4-5), wherein the magnetic field application means applies 
the magnetic field, which determines the magnetization direction of the magnetic layer, to at 
least one part of a heated region in the magnetic layer, so that the magnetic layer magnetically 
records the information by receiving heat and a magnetic field that are applied (page 4, 1f0064 & 
H0187, lines 14-17). 

Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure: 

Kirino et al. (US 2003/0157373 Al) for disclosing a magnetic recording medium, method 
of manufacture thereof, and magnetic recorder. 

Gudeman et al. (US 5,949,612) for disclosing a low friction sliding hard disk drive 

system. 

Yamazaki et al. (US 6,017,605) for disclosing a magnetic recording medium). 

Uwazumi et al. (US 5,843,561) for disclosing a magnetic recording medium and method 

for manufacturing the same. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dismery E Mercedes whose telephone number is 703-306-4082. 
The examiner can normally be reached on Monday - Friday, from 9:00am - 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sinh Tran can be reached on 703-305-4040. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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